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(54) SPECTROPHOTOMETER 

(57)Abstract: 

PURPOSE: To enable a spectrophotometer for use in measuring 
the spectral characteristics of a liquid sample to make 
measurements over a long time with a trace amount of liquid 
sample. 

CONSTITUTION: A spectrophotometer, which measures the 
spectral characteristics of a liquid sample 4 by applying light 
from a light source portion 1 to the liquid sample 4 and analyzing 
the spectrum of the light transmitted through the liquid sample 4, 
is provided with a sample cell 13 for accommodating the liquid 
sample 4 and a cell holder 17 for rotating the sample cell 13 
horizontally, and the liquid sample 4 is stirred by rotation of the 
sample cell 13, to keep a uniform distribution of fine particles in 
the liquid sample 4 with the lapse of time. 
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•* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a spectrophotometer, especially is used for measurement of the 
spectral characteristic of a liquid sample, and relates to a suitable spectrophotometer. 

[0002] In spectral characteristic measurement of a liquid sample, measuring the turbidity of the liquid sample which 
uses an enzyme reaction by obtaining a transparency spectrum and an extinction spectrum is performed. However, it is 
necessary to measure the turbidity of the sample using an enzyme reaction over long duration according to a chemical 
reaction. 

[0003] Then, the spectrophotometer which can perform spectral characteristic measurement to accuracy over long 
duration is demanded, without being influenced by the impalpable powder of a liquid sample of sedimentation. 
[0004] 

[Description of the Prior Art] Generally a spectrophotometer consists of the light source section, the monochromator 
section, a sample room, and the photometry section. The transparency spectrum and extinction spectrum of a liquid 
sample can be obtained by carrying out incidence of the homogeneous light or the white light from the light source 
section to the liquid eel of a sample room through the monochromator section, and performing spectrum analysis in the 
photometry section with wavelength distribution measurement or the Fourier transform of the amount of transmitted 
lights. 

[0005] Usually, a liquid sample is fully stirred before measurement, impalpable powder distribution is made into 
homogeneity, and transmittance, turbidity, an absorbance, etc. are measured. However, when measurement attains to a 
long time, a liquid sample cannot be stirred during measurement. For this reason, in the liquid sample with which a 
suspension component like microorganism suspension precipitates gradually, for example, that distribution became an 
ununiformity with the passage of time, and there was a problem on which a measurement error increases gradually. 
[0006] Then, preparing an agitator style into a sample cell, carrying out the rotation drive of the agitator style prepared 
into the sample cell by rotating the magnet arranged at the sample cell pars basilaris ossis occipitalis, and stirring a 
liquid sample during measurement by JP,5-79974,A (name of invention "the liquid eel for spectrometry"), is proposed. 
[0007] Drawing 6 is drawing showing the configuration of the spectrophotometer which used this liquid eel for 
spectrometry. 

[0008] In drawing 6 , the light from the light source section 1 is irradiated by the liquid sample 4 in the sample cell 3 of 
the shape of a cylinder laid in the sample room through the longwise protection-from-light slit 2. Incidence of the light 
which penetrated the liquid sample 4 is carried out to the photometry section 6 through a window part 5. Spectrum 
analysis is performed by wavelength distribution measurement or the Fourier transform of the amount of transmitted 
lights in the photometry section 6. 

[0009] By the way, the stirrer bar 7 is arranged at the pars basilaris ossis occipitalis of a sample cell 3. The stirrer bar 7 
covers a rod-like permanent magnet with resin etc. The sample cell 3 is supported by the eel holder 8, and DC motor 9 
is arranged in these lower parts. The rod-like permanent magnet 1 1 has fixed to the revolving shaft 10 of DC motor 9. 
[0010] Therefore, a permanent magnet 1 1 rotates DC motor 9 by carrying out a rotation drive, and the rotation drive of 
the stirrer bar 7 in a sample cell 3 is carried out based on the suction repulsive force between permanent magnets. 
Thereby, a liquid sample 4 is stirred and impalpable powder distribution is kept with time to homogeneity. 
[0011] 

[Problem(s) to be Solved by the Invention] The liquid sample which suspended for example, the Polly (3 -hydroxy 
butyrate) impalpable powder in the place has a request that what is obtained naturally wants to measure by being very 
little since it is very precious in a minute amount. 

[0012] However, in the above-mentioned conventional spectrophotometer, the stirrer bar 7 for stirring is arranged in a 
sample cell 3. Therefore, the bore of a sample cell 3 must be carried out more than the die length of the stirrer bar 7, 



-and, also at the lowest, it may be about 1cm. For this reason, there was a problem with it difficult [ to measure with a 
very little liquid sample ]. 

[0013] Then, this invention aims at offering the spectrophotometer which can perform measurement covering a long 

time with a very little liquid sample. 

[0014] 

[Means for Solving the Problem] The above-mentioned problem is solved by constituting as follows. 

[0015] namely, the light from the light source section - a liquid sample - irradiating - the spectrum of the transmitted 

light from a liquid sample — the sample cell which holds a liquid sample in the spectrophotometer which measures the 

spectral characteristic of a liquid sample in analyzing a spectrum, and a rotation means to rotate a sample cell 

horizontally are provided, a liquid sample is stirred by rotating a sample cell, and it is solved by keeping impalpable 

powder distribution of a liquid sample with time to homogeneity. 

[0016] 

[Function] According to this invention of the above-mentioned configuration, a sample cell is horizontally rotated by 
the rotation means, and, thereby, a liquid sample is stirred. For this reason, it is not necessary to arrange the stirrer bar 
for stirring etc. inside a sample cell, and impalpable powder distribution of a liquid sample is kept with time to 
homogeneity, and it acts so that it may not change over long duration. 
[0017] 

[Example] Drawing 1 is drawing showing the configuration of the 1st example of this invention, drawing 1 (A) is a side 
elevation and drawing 1 (B) is a top view. In drawing 1 , the same sign is given to the same component as drawing 6 
[001 8] In drawing 1 , the sample cell 13 is formed with the clear glass of for example, light transmission nature, and is 
made into the shape of a cylindrical shape which has opening in the upper part. The impeller 14 of the shape of an 
abbreviation triangle which is a stirring means is formed in the pars basilaris ossis occipitalis of a sample cell 13 by 
four sheets and regular intervals. By the transparent member of light transmission nature, an impeller 14 projects and is 
formed. 

[0019] DC motor 9 is connected to DC power supply 16 through the variable resistor 15, and it is controlled by the 
rotational frequency predetermined by carrying out adjustable setting of the resistance of a variable resistor 15. To the 
revolving shaft 10, the eel holder 17 which is a rotation means has fixed. The eel holder 17 supports a sample cell 13 
horizontally, and rotates a sample cell 13 horizontally with DC motor 9. 

[0020] Moreover, adjustable setting of a slit 18 is made free in aperture width w by preparing the thing of the shape for 
example, of a sliding door. This is because it approximates so that incidence may be carried out to a flat surface by 
extracting incident light, as the light which carries out incidence to the cylindrical shape-like sample cell 13 does not 
produce the unnecessary scattered light etc. For this reason, as for aperture width w, it is desirable for it to be able to 
adjust to 1/10 or less [ of the diameter of a sample cell 13 ]. 

[0021] Furthermore, it is constituted free [ migration in the direction of an optical axis ], and the light source section 1 
and the photometry section 6 are the core of a sample cell 13, the distance LI between the light source sections 1, and 
the core of a sample cell 13 and the distance L2 between the photometry sections 6. Accommodation is made possible. 
Thereby, when it carries out adjustable [ of the aperture width w of a slit 18 ], the optical reinforcement of the incident 
light in the photometry section 6 can be amended uniformly. 

[0022] Next, the measurement result of the turbidity of the suspension by the spectrophotometer 19 constituted as 
above-mentioned is shown. As a liquid sample 4, it is 50microM so that it may become in ml and 200microg /about the 
Polly (3-hydroxy butyrate) impalpable powder. What was suspended in Tris-HCl buffer pH=7.5 was used. 
[0023] As a sample cell 13, the diameter of 2.0cm and height of 5cm, i.e., a thing with a capacity of about 15ml, were 
used. The aperture width w of a slit 18 was adjusted to 2mm. In the photometry section 6, the turbidity in 650nm was 
measured over 24 hours. 

[0024] Here, drawing 2 is as a result of [ when not performing stirring of a liquid sample 4 ] measurement (example of 
reference), when not carrying out the rotation drive of DC motor 9. In drawing 2 , an axis of ordinate expresses time 
amount and an axis of abscissa expresses the measurement current value according to turbidity. Turbidity is smallness 
when turbidity is [ for a current value / size and a current value ] smallness in an adult case. 

[0025] Turbidity is falling with the passage of time as shown in drawing 2 . However, since the impalpable powder of a 
liquid sample 4 precipitated gradually at the pars basilaris ossis occipitalis of a sample cell 13 by not stirring, this 
shows that the turbidity of a light transmission part fell, and it does not show change of the turbidity by the reaction of 
an enzyme having progressed. 

[0026] Moreover, drawing 3 and drawing 4 are as a result of [ at the time of performing stirring of a liquid sample 4 ] 
measurement, when the rotation drive of DC motor 9 is carried out. 

[0027] Drawing 3 shows the case where a sample cell 13 controls a rotational frequency to 30rpm so that the 
centrifugal effect by rotation does not arise using the above-mentioned thing. 



"[0t)28] Till about 10 hours, turbidity is almost fixed and the inclination which increases slightly after 10-hour progress 
is shown as shown in drawing 3 . Since impalpable powder does not precipitate in this measurement, the fall of 
turbidity is not seen. That is, change of the turbidity by the reaction of an enzyme is shown as it is, and change of 
turbidity is seen by measuring long duration further. 

[0029] Moreover, drawing 4 shows the measurement result by different Measuring condition from the above. 
[0030] As a sample cell 13, the thing very smaller than the with a height [ a diameter / of 0.5cm / and about 1ml height 
of 5cm ], i.e., capacity, conventional thing was used. In this case, since the centrifugal effect became small, the 
rotational frequency was controlled to twice [ above-mentioned ] as many 60rpm as this. 

[0031] Moreover, since the curvature of a sample cell 13 became large, aperture width w of a slit 18 was made narrow 
to 1mm, and flat-surface approximation of the incidence part was carried out. Since the optical reinforcement in the 
photometry section 6 became weaker by narrowing aperture width w, distance (L1+L2) was adjusted to one half in 
above-mentioned, and optical reinforcement was amended. Consequently, the almost same measurement result as the 
case of drawing 3 was obtained as shown in drawing 4 . 

[0032] Thus, since it can mix with homogeneity and can measure over a long time, without settling impalpable powder, 
stirring a liquid sample 4 using a little (1ml) liquid sample 4 very much rather than before, it is effective in 
measurement of precious samples, such as a liquid sample which suspended the Polly (3-hydroxy butyrate) impalpable 
powder. It can measure by being very little by having made the sample cell 13 into the shape of a cylindrical shape 
especially. 

[0033] Drawing 5 is drawing showing the configuration of the 2nd example of this invention, drawing 5 (A) is a side 
elevation and drawing 5 (B) is a top view. In drawing 5 , the same sign is given to the same component as drawing 1 
and drawing 6 . 

[0034] In drawing 5 , the sample cell 23 is formed with the clear glass of for example, light transmission nature, and is 
made into the shape of a square cartridge which has opening in the upper part. The impeller 14 of the shape of a 
transparent abbreviation triangle is formed in the pars basilaris ossis occipitalis of a sample cell 23. 
[0035] Moreover, adjustable setting of a slit 18 is made free in aperture width w. Furthermore, it is constituted free 
[ migration in the direction of an optical axis ], and the light source section 1 and the photometry section 6 are distance 
LI. And accommodation of distance L2 is enabled. 

[0036] The eel holder 24 which fixed to the revolving shaft 10 has it come in the center of the disk section 25 to form a 
body 26. By the body 26, the eel holder 24 supports a sample cell 23 horizontally, and rotates a sample cell 23 
horizontally with DC motor 9. 

[0037] A light-emitting part 27 is arranged under the disk section 25, and, up, the light sensing portion 28 is arranged. 
That is, the light-emitting part 27 and the light sensing portion 28 have countered through the disk section 25. The 
light-emitting part 27 has LED (light emitting diode) etc., and the light sensing portion 28 has the photodiode etc. The 
long hole 29 is formed in the periphery section of the disk section 25 like illustration. Die-length d of a long hole 29 is 
made or less [ of the periphery length of the disk section 25 ] into 1/10. 

[0038] If the rotation location detection means is constituted from a light-emitting part 27, a light sensing portion 28, 
and a long hole 29 and the eel holder 24 rotates in the direction of an arrow head, the light from a light-emitting part 27 
will carry out incidence only of the 1/10 or less period of 1 rotation period of DC motor 9 to a light sensing portion 28. 
A light sensing portion 28 changes and outputs incident light to an electrical signal. The output signal from this light 
sensing portion 28 turns into a binary signal from which only a period short enough serves as high level (or low level) 
to the rotation period of DC motor 9. 

[0039] By supplying such an output signal to a control section 30, a control section 30 processes the measurement data 
from the photometry section 6 in [ the high-level period (or low-level period) of an output signal ] hard, and measures 
turbidity of a liquid sample 4. 

[0040] Therefore, even if a sample cell 23 is the case where the optical path length in the inside of the shape not of a 
cylindrical shape but the liquid sample 4 of the incident light from the light source section 1 changes with rotation of 
DC motor 9, it can measure by sampling only measurement data in case this optical path length is fixed length. For this 
reason, a sample cell 23 may be what kind of configuration, and may be 3 [ not only a square cylinder but ] rectangular 
pipes, and a multiple cylinder. 

[0041] Moreover, a control section 30 is good also as a configuration which thins out by software always in response to 
the fact that measurement data, and is chosen. 

[0042] Like ****, according to each example, a sample cell is horizontally rotated by the eel holder, and, thereby, a 
liquid sample is stirred. For this reason, since it is not necessary to arrange the stirrer bar for stirring inside a sample 
cell, a sample cell can be made small. Impalpable powder distribution is kept with time to homogeneity by this, without 
the Impalpable powder of a liquid sample precipitating, and turbidity etc. can be measured, without changing over long 
duration. 



f0043] In addition, if the formation location of an impeller is a location which can stir the interior of a sample cell, it 
does not need to be a pars basilaris ossis occipitalis. Moreover, in order to heighten the stirring effectiveness more, 
even if it formed the impeller and does not form an impeller, it is possible to stir a liquid sample only by rotation of a 
eel holder. 
[0044] 

[Effect of the Invention] Like ****, according to this invention, a sample cell is horizontally rotated by the rotation 
means, and, thereby, a liquid sample is stirred. For this reason, it is not necessary to arrange the stirrer bar for stirring 
etc. inside a sample cell, and a sample cell can be made small, impalpable powder distribution is kept with time to 
homogeneity, without the impalpable powder of a little liquid sample precipitating, it does not change over a long time, 
a transparency spectrum is analyzed, and there are the features of being able to measure turbidity etc. correctly. 



[Translation done.] 



